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(54) CnOCOB H3rOTOBJIEHWH JIE11HEPOB 
(57) Abstract 

Wcnojib30BaHne: o6pa6orKa MerarcnoB ^aBneHweM, b xiacrHocna, o6pa6oroa mctoaom xojioahom 
nnacTHtiecKOtt flcafcopMaujiM. CymHOCTb H3o6pereHHH: roroTasnHBaxyr npc fle-rajm - rpy6y m o6onwKy ho 
MaTcpManoB c paomwHMM npe^ejioM ynpyrocTH. Co6wpaioT ynoM*myTbie Aerarai nyreM yeraHOBKH Tpy6w b 
ooononKy c aa3opoM. nocjie cfopKM ruiacnwecKoft Ae*opMamm noABcpraioT pewit,, raroroBJieHHyio ho 
Meranna c MCHbmuM npeflenoM ynpyrocni. 2 hjt. 



Description lOnHcannc H3o6pcTcmi5iI: 



M3o6pereHHe othochtch k xojioahoh o6pa6oTKe MeTajuioB miacTtwecKUM ^e<))OpMiipoBauMeM u mojkcx 6biTb 
HcnontooeaHO, HanpMwep, nym rororooneHMH neibiepoB ^ih uyunuyxpou nrraHnoBbix He^T^tHbix HacocoB. 

M3BecxeH cnoco6 n3noToaneHHH jiei*nepoB. cor/iacHO KoropoMy tohkoctchh&h Tpy6a BCTaBJittercH b 
o6onoHKy c 3a3opoM |1| Mexfly Hapysmoii noeepxHoerbio Tpy6bi m BHyTpeimew noaepxHocrbio ooanoMKM 
UMeercn 3a3op. 

Hc^ocraTKOM npKBeAeHiioro cnoco6a hbtoictch HannMHe 3a3opa Mew^y Tpy6oH m o6ojioukom, npwBOAHmero 
k CHMxeHMH) 3KCCTKOCTH jicfiHcpa. a b HCKOTOpbtx c/iyHanx, HanpHMcp, npw roroTonnonm mktdihapob 

HC(}rrHHfaix nacocoB to neiiHepoB. 3a3op 3HawreribH0 cHuaaeT KaMecTBO nocneflyioiAeM onepaufm 
ynponHemsH BHyrpeHHeii noBepxHOcrw muiHHHpa asoTwpoBaHMCVf. 

M3BCCTCH cnoco6 ronoToaneHMH JieiiHepoB, corviacHO KOTopowy HapywHyio noBepxHOCTt Tpy6bi w 
BeyrpcHHioio uoBcpxHOCTb o6ojio^kh H3roTaBJnnBaioT k ohh^icckhmw (2) Hc^ocTaTKOM BbnnconncaHHOPo 
cnoco6a Hannercn to, uto oh cnomubm b ocynjecTBneHHM . CnomHocTb npeflcraanHeT H3rxrroaneHHe 
conparaeMbix noBepxHocreM m6o Tpe6yercH crporo cor/iacoBaxb o^Hoociiocrt kohotcckom m<yTpeimew 
noaepxHOCTM o6ojio<ikm c kohhmockoh HapyjKHOM noeepXHOCTbio TpytSbi. 

TaKjae roBorreH cnoco6 iopotobjichmh jieimepoB, connacHO KoropoMy nocne c6opKH Tpy6bi c ooonotmoH c 
HCKOTopwM 3a3opoM no coupHpacMbCM noBepxHocTHM, jiefiHep noABepraiOT aBTo4)peTHpoBaHHK> (cM.raM »e 
crp.38) 131 t. c. imacnmecKOH Ac^opwanjci Tpy6bi c ucjibio ycrpaHemm 3a3opa uexpy Tpyoon h o6anoqKOM, 
ii offHODpeMeHuoro ynpOMHCHHH Tpy6bi. 

He^ocraTKOM H3BccTHoro cnoco6a roroTooncHMH jicftHcpoo HBJinercn to, mto npn CKpermeHHM nefiHepoB 
nocp^cTBOM ruiacTMtiecKOM RefyopM aqwn oahoh m3 A^aJieft jietocpa (o6ojio^kh vum Tpy6w), hc 
ywnTbiBaBDTCH MexamraecKMe CBOMcroa MeranjioB. hto He no3B0JiHer o6ecnewrb Ka^ecroeHHoro, 
6e33a3opHoro cKpenneHKH xpy6bi c ooojiohkom h, Kax cne^cTBwe, npHBO/jMT k HH3KOMy Ka^ecTey m3^cjihh b 
ue/iOM. 

HanpKMep, npn roroTOBJieiraH ujunncnx>B uefyrmbix raraHTOBbtx nacocoB H3 cKpenneHHbix jieifeiepoB, rpt 
Tpytfa H3POTaBJiHBaercH M3 BwcoKOjiempoBaHHOM a3OTwpyeM0H cranw. a o6onouKa H3 HraKoyrneponwcroM 
craiiM, H3-3a BbnneyKa3aHHoro ne^cxrraTKa n npouecce asoropoBaHMH ukhmhapob K3 3a3opa BbiAejwncrrcH 
ra3bi, npenHTCTByrorr^ie nopMajibHOMy npoTeKaHHK> npouecca a30THpoBaHHH, b pe3yjibxaTe uero pe3K0 
B03pacTaer BpeMH a30TMpoBaHHfl m cracitaeTc^ KauecTBO a30TMpoBaHHH noeepxHOCTH umraHnpa h Hacoca b 
ujenoM. 

3a^aMe£i H3o6peTeHi«i hbjihctch pa3pa6orKa cnooo6a roroTOBJieKWH jieimcpoB, o6ecneHHBaioiHero 
KatiecToeHHoe 6e33a3opHoe cocahhchmc Tpy6bi c ooono^KOH h noDbuneime >kcctkocth jieioiepa. 

VKa3aHHbiH T€XHHiiecKMH pc3y/ibTaT ^ocTMraercH tcm. vtq iipw roroTOBjicHHn nefmepa, aiunoqaiomero 
M3roTOBncHHC flByx p^rrancM -rpy6bi h o6ojiohkm h c6opKH roc ppyr c flpyix>M c 3a3opoM. corjiacHO 
n3o6pcTeHHio BjiacxMecKOMy ^e<J>opMMpoBaHHio noABepraiOT j\errajii>. lororoBJieHHyio H3 MeTarma c 
MeHtfflHM npcRCJioM ynpyrocrm. 

Pe3yjibTaTOM pememiH nocTaaneHHOft 3afla™ hbjihctch to, hto npw bo3ACwctbhm Ha p,errarih>, 
iraroToancHHyio to Merajuia c MeHbniMM npeflenoM ynpyixxrrw nepe3 nee Mbi B03AeHcrrByeM na nerrajib c 
Gojibuniod npefipnobA ynpyrocrxi. 

nocne chhthh Harpy3KM b Aeranw c MeHwnHM npcAenow ynpyrocxM ocTajo-rcH ocxaTOMHbie ruiacTWMCCKne 
Ae^JOpMauKw, a j\errant> c 6oJibniHM npe^ejioM ynpyrocTM rrpMMCT cbow ncpBOHauajibHbie pa3Niepw w 
6c33a3opHO npttJifURer k conpHraeMofl nosepxHOCTO ynpyroft AeTajra. 

Ha (J>wr. 1 H3o6pa^KeH cnoco6 coenMHCHWH JieMnepa. o KoropoM o6ono^Ka w3POToaneHa M3 Meramia c 
MeHbtmtM npeAe/ioM ynpyrocTM, a Tpy6a trarxrroaneHa M3 MeTanna c 6ojibomM npeAcnoM ynpyrocTH; Ha 
4>ht.2 cnoco6 coeAHHeim* ziewHepa, b kotodom ooojiowa ra3noToancHa W3 Meraana c 6oJibraMM np^AenoM 
ynpyrocTM, a rpy6a n3roroaneHa M3 MeTauuia c MeHbiiiMM npeAe/ioM ynpyrocrrw. JleMHepa M3roTaBJiMBaiOT 
csiepyToxupoA o6pa30M. 

nepooHanajibJio narxxranriMBaiOT o6onoMKy 1. Hocne 3aMepa BiiyrpeHHero ;;naMerpa o6ojiomkm 1 
o6pa6arbiBaioT no Hapy^fuiow noeepxHOCTH rpy6y 2, o6ecncmaBaa rapaHTwpoBainibui 3a3op uemjiy 
S conpHraeMbiMM noBepxiiocxnMM. Hocnc c6opKM o6ojioukm 1 c Tpy6ow 2 Jietoep nociynaenr H a onepamno 

cKpcnneHHH. Cicpermeiuic ocyiuecTBJiHercn nocpcACTBOM A«JwpMauMM oahoh H3 conpHraeMbix pfiTancix 
o6ojiowh 1 hjih Tpy6bi 2. flc4»pMau^no mo who npoBOAMTb npn noMoinw bwcokwx ^vighuvi whakoctm, 
ra308, cnoco6oM kobkm. o6KaTKM, AopHOBainin wnw npyrrot cnooo6oB. 

Ha <j>MT.l noKa3an oppii M3 B03M0^Hbix BapwairroB cKpoaneinwi Jicnncpa, b kotodom o6ojiomca 1 



roroToaneHa ro MeTanna c mchmiihm npf^enoM ynpyrocTM, a xpy6a 2 to Mexanna c 6ajibinnM np^cnoM 
ynpyrocrH. B npuBC^cHHOM cnynae nnacrjwecKOM p^opMaufm no^Bepraicrr ooononKy L Ann sroro ua 
MerannopeJKyineM o6opOTOBamni, HanpHMep. ropH30HTajibHO-pacro^HOM craHxe b BepmiojKHOH 6a6Ke 
toacjdih. no ocm craHRa ycTaHaanHBaroT oOKaTHoii MucrpyueHx c ^e^pMitpyioa^iMM pamocaMM 3. B 
creoenb craHKa ycTaHannuBaxrr onpamy 4, Ha Koropow nocpeflerooM urrn<jrra 5 aaKpen/uooT jicwHcp. 

riocnc HacTpoHKM ^e4>opMMpyioiuwx ponnKOB 3 Ha paaMep MeHwne HapyaHoro ^HaMerpa odojiotntH (pa3Mep 
no ^c^opMHpyioiUKM pojiMKaxi onp^ejmeTCH 3KcnepnMeHTaji bHo, b 3aBHCKM0CTH or A waM€T P a neimepa, 
TOJiinMHW erenoK o6ojiohkh 1 xx Tpy6bi 2 m MexamwecKMX CBoficrB Meranna) pacKaTHOMy MHcrpyneHry 
coo6inaiOT BpainaTenbHoe ^awiKeHMe V, a ntimcpy noCTynaTenbHoe S, BbinanHHioT luiacniMCCKyK) 
AttfropMauMjo o6anoMKH 1 h ynpyryio Ae4»pMauHK> Tpy6bi 2. 

B CBH3H c paarawHbiMH MexaHiwecKMMM cBOMCTBaMH MeraruioB o6ojiomkh 1 m Tpyow 2 b o6onoHxe 
npoH3ofi^yT nnacTHMecKHe ^e^opMauHH, b pc3yjnbTaTe Mero HapyjKHbBX h BHyrpeHHUH nwaMerpbi 
yweHMiaTCH, a b Tpy6e 2 npoioofi/orr ynpyrae a^P 1 * 31 * 111 *' r A e nocne chhtsw Harpy3KH napaMerpbi 
Tpy6w B03BparOTCH b nepBOHaHanbHoe nonoxeHiie, npu otom, npoH3ofl^er 6e33a3opnoe u KauecTBeHHoe 
CKpeiuieHne nefinepa. 

Ha (J>wr. 2 H3o6pamen o^hh h3 bo3mo«hbix BapnaHTOB CKpenneraiH /ieimepoB, o kotodom o6onoMKa 1 
loroToaneHa H3 MeTanna c 6ojh>bihm npe^eiioM ynpyrocra. a rpy6a 2 H3 Mexajuia c MCHbuwM npeppnoM 
ynpyrocrH. 

JleiiHep ycTaHaanHBaioT Ha nporHJKHOH cTaHOK c ynopow b npncnoco6jieHMe 6 o^hmm to ropi;eB. B 
oToepcme Tpy6bi 2 bbohht onpasKy 7, Ha bmxoa b Koxopyio BsoparaBaiOT pppn 8. JJopn no Hapy?KHOMy 
nuaMeTpy BfamojmeH Ha pa3Mcp 6ojibine pa3Mepa BHyxpeHHcro ffnaM<rrpa rpyObi 2. BerawHHa narara flopua 
8 b OTBepcTMH rpyow 2. Kax h b npe^bmyn^cM cnyuae, onpeAennercH 3KcnepHMeHTaabH0. ripii BK/no^eHim 
onpaBKM 7 noAa™ S dpotoboaht nnacnwiccKyio AC^opMaowK) xpy6w 2 m ynpyryio A«$opMauMX> ooojiohkm 1, 
npuBOAHinMX k 6e33a3opHowy h KauecTBeHHOMy cKpenneHMio o6ojioxikh 1 c Tpyoott 2, ksk h b npeAWAymeM 
cnyxiae. 



Claims (<t>opMyjia M3o6pcTCHH>il: 



Cnoco6 H3roroaneiaiH neiniepoB, BKfaoHeaoaxfdA lororoaaeime Tpy6w m o6ojiohkh, c6op*y mx ppyr c flpyroM 
nyTeM ycTaHOBKM xpy6bi b o6ojiouxy c 3a3opoM w nocneflyioiuee nnacrwuecKoe Ae^pMupo BaHwe oahoh W3 
co6paHHbix flerajiew, oTjnreaxra^iHCtt Text, *rro Tpy6y h o6ano*iKy xrcroraBJiHBaioT ro MeraruioB c paaHbai 
npe^enoM ynpyrocra, a ruiacriraecKOM ^e^opMat^m no^aepraiOT ^nvit>. M3PorroaneHHyio Merajuia c 
MCHbmwM npcACJiOM ynpyrocrn. 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 
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Drawings: 



Fig. 1 
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Fig. 2 
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